Objective: To analyze risk factors for systemic involvement and long-term course in leukocytoclastic vasculitis.
systemic involvement was documented in 20% of cases. Perinuclear-staining antineutrophil cytoplasmic autoantibodies were found in 21% of patients and cryoglobulins in 25.4%. Of the patients, 1.9% died of systemic vasculitis. The average duration of cutaneous lesions was 27.9 months. In 67.2%, a cause or associated condition was identified. Of the skin specimens, 59.6% showed vasculitis limited to superficial dermal vessels. Direct immunofluorescence was positive in 84.3% of cases. In the multivariate analysis, paresthesia, fever, and absence of painful lesions were found to be risk factors for systemic involvement. Cryoglobulins, arthralgia, and normal temperature were risk factors for chronic cutaneous disease.
Conclusion:
Our results identify prognostic factors in leukocytoclastic vasculitis and may provide some aid in the management of this heterogeneous group of patients.
Arch Dermatol. 1998; 134:309-315 L EUKOCYTOCLASTIC vasculitis (LV) is a small-vessel inflammatory disease media t e d b y d e p o s i t i o n o f immune complexes. In its pathogenesis, neutrophils expressing appropriate adhesion molecules adhere to activated endothelial cells and infiltrate into vessel walls, with consequent release of lytic enzymes. [1] [2] [3] [4] [5] [6] Lesions are often limited to the skin, but other organs may be involved. The natural course of the cutaneous lesions is unpredictable. [7] [8] [9] [10] The diagnosis of LV includes a heterogeneous group of patients having different vasculitic syndromes, with multiple known causes and associated conditions. 3, 4, [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] Risk factors to distinguish patients with a poor prognosis from those with a benign course have not been identified, and a rational therapy has not been standardized in this disorder. 22, 23 We describe the clinical, laboratory, and histopathological features of 160 patients with LV, 32 of whom had systemic vasculitic involvement. The study was undertaken to determine whether these variables would discriminate (1) patients with isolated cutaneous vasculitis from those with systemic involvement and (2) patients with acute cutaneous disease from those with cutaneous vasculitis that persisted for more than 6 months. 
RESULTS

CLINICAL FEATURES
Eighty
PATIENTS AND METHODS
PATIENTS
One hundred sixty consecutive patients with histologically proved cutaneous LV were enrolled after they gave informed consent. All patients were seen at Bellvitge Hospital, Barcelona, Spain, a center treating mostly adults, from November 6, 1989 , to May 27, 1994 . The onset of the disease was determined historically.
CLINICAL STUDY
A complete history and physical examination were performed, according to a standard questionnaire. Laboratory tests and radiological studies at the onset of the study included the following: erythrocyte sedimentation rate; complete blood cell and platelet counts; prothrombin and partial thromboplastin times; serum chemistry profile; serum protein electrophoresis; serum immunoglobulin determination; chest radiography; electrocardiography; urinary sediment; 24-hour urinary protein determination; complement study; determinations of rheumatoid factor (latex), antinuclear antibodies, anti-DNA, anti-Ro, and anti-La antibodies, cryoglobulins, anticardiolipin, and antineutrophil cytoplasmic autoantibodies (ANCA) (indirect immunofluorescence test); and serological determination for human immunodeficiency virus, hepatitis B virus (HBV), and hepatitis C virus (HCV) (enzyme-linked immunosorbent assay and recombinant immunoblot assay).
Renal insufficiency was defined as plasma creatinine level of more than 130 µmol/L. Hematuria was defined as 5 or more red blood cells per high-power field in a centrifuged urine sample. Urinary protein excretion greater than 0.3 g/24 hours was considered abnormal. When the results of the physical examination showed a possible mononeuritis, an electromyogram was performed and, if abnormal, a peripheral nerve biopsy was obtained. In patients with severe renal or intestinal disease, a biopsy was performed if extracutaneous involvement had not been histologically documented. Systemic vasculitis was diagnosed when (1) extracutaneous involvement was histologically confirmed, (2) persistent hematuria and abnormal proteinuria were found, with or without increased levels of creatinine and urea, (3) there was electrophysiological evidence of mixed (motor and sensory) neuropathy in a pattern consistent with mononeuritis multiplex, and/or (4) abdominal angiography showed vasculitic changes.
Patients were included in different clinical vasculitis categories according to the criteria for classification of vasculitis. [3] [4] [5] 10, 12, 24 Patients were followed up for at least 3 years and reexamined periodically.
HISTOLOGICAL STUDY
In each patient, a skin biopsy specimen (4-mm punch) of a cutaneous lesion was obtained for histopathological examination. The diagnosis of LV was confirmed in all patients by presence of an inflammatory infiltrate predominantly constituted by neutrophils, nuclear fragmentation, extravasation of erythrocytes, and necrosis of dermal vessel walls (Figure 1) . [3] [4] [5] 10, 25 Histological diagnosis was classified according to the size of the affected vessels as small-vessel LV in superficial dermis or LV involving small and medium vessels in superficial and deep dermis.
Fifty original slides randomly selected were further studied to evaluate semiquantitatively several histological variables. Intensity of the inflammatory infiltrate was evaluated perivascularly and interstitially in the dermis as follows: 1, weak; 2, moderate; and 3, strong. The constitutive cells in the infiltrate were classified according to the predominating cell type as follows: 1, more than 75% neutrophils and less than 25% mononuclear cells; 2, 50% neutrophils and 50% mononuclear cells; 3, less than 25% neutrophils and more than 75% mononuclear cells; and 4, more than 50% eosinophils. Necrosis was graded as follows: 1, mild; 2, moderate; and 3, severe, according to the intensity of necrosis and percentage of necrotic vessels. Intensity of purpura and leukocytoclasis was evaluated, both at the perivascular and interstitial dermis, as 1, mild; 2, moderate; and 3, severe.
In 102 patients, a second lesional biopsy specimen was obtained, snap-frozen in liquid nitrogen, and processed for direct immunofluorescence examination of IgG, IgA, IgM, and C3 deposition in dermal vessel walls. Duration of the lesions examined by biopsy was recorded and varied from less than 24 hours to 4 days.
STATISTICAL ANALYSIS
All clinical, laboratory, and histopathological data were entered into a computer. Each laboratory variable was dichotomized according to a predetermined cutoff value (normal or abnormal value). Patients in the major categories (cutaneous vasculitis/systemic vasculitis; acute/chronic [Ͼ6 months] cutaneous vasculitis) were selected for comparative analysis. The 2 test was used for comparing qualitative variables initially. To determine whether the significant associated parameters would predict the associated systemic disease or the chronicity of the cutaneous lesions, univariate and multivariate analysis were conducted by logistic regression methods. P values less than .05 were considered significant.
LABORATORY STUDIES
Routine analytical and radiological tests showed an erythrocyte sedimentation rate greater than 20 mm/h in 52.4% of patients; anemia, 37%; leukocytosis, 18%; eosinophilia, 2.5%; thrombocytosis, 10%; urea level greater than 9.7 mmol/L, 16%; creatinine level greater than 130 µmol/L, 13%; elevated transaminase levels, 18%; increased levels of ␣ 2 -globulins, 26%; hypergammaglobulinemia (Ͼ24 g/L), 20%; monoclonal protein, 2.8%; pathologic urine sediment, 21.7%; 24-hour proteinuria of more than 0.3 g, 19%; and 24-hour proteinuria of more than 3.5 g, 3%. In summary, systemic involvement (other than articular) was documented in 20% of the patients. Table 2 shows the prevalence of the vasculitic syndromes diagnosed as well as the causes and associated diseases identified.
EVOLUTION OF THE LV
All patients were followed up for at least 3 years (average, 56 months). According to the evolution of the cutaneous vasculitis, the disease was classified as acute (resolved in Ͻ6 months) in 46.9% of the patients; chronic (resolved in Ն6 months or not resolved at the end of the study) in 43.8%; unavailable for follow-up in 3%; death from systemic vasculitis in 1.9%; and death not related to vasculitis in 4.4%. At the end of the study, 28.8% of patients showed chronic active cutaneous vasculitis. The duration of the cutaneous vasculitis ranged from 1 week to 318 months, with an average (±SD) duration of 27.9±49.1 months (median, 3.7 months).
HISTOLOGICAL STUDY
In 59.6% of the specimens, the vasculitis affected dermal vessels of small diameter; in 40.4% of the mediumsized vessels, the deeper dermis were also involved. In most cases, the infiltrate was distributed around the vessels. In 76% of cases, neutrophils accounted for more than 75% of the total infiltrating cells. In 2.5% (specimens from vasculitic lesions of more than 48 hours' duration), most infiltrating cells were mononuclear cells. In 3 cases of cutaneous LV in the context of Churg-Strauss vasculitis, the inflammatory infiltrate was mainly constituted by eosinophils. Vascular necrosis was mild in 42% of the patients, moderate in 32%, and marked in 26%. Although leukocytoclasis and extravasation of erythrocytes tended to be more intense around dermal vessels, in almost 50% of patients some diffuse distribution was observed.
Direct immunofluorescence study in 42.2% of the patients showed IgG deposition in the dermal vessels; in 64.7%, IgA; in 49%, IgM; and in 80.4%, C3. In 15.8% of patients, direct immunofluorescence was negative. Figure 3 shows the inverse relationship between deposition of immunoreactants and duration of the lesion (PϽ.01). Table 3 shows crude (cRR) and adjusted (aRR) relative risks of long-term evolution of the cutaneous vasculitis for all the factors found to have a significant association in the bivariate analysis, together with the 95% confidence intervals. The following factors were demonstrated to significantly influence the univariate analysis: arthralgia, exacerbation of the disease with physical activity, paresthesia, increased rheumatoid factor, cryoglobulins, and positive serological determinations for HCV. Protective factors found were sex (male), fever, upper respiratory tract infection before developing LV, increased levels of ␣ 2 -globulins, and normal levels of total hemolytic complement and C4.
STATISTICAL ANALYSIS
These factors were controlled for by means of multiple logistic regression analysis, and aRRs were calculated for each factor in a collective model. Cryoglobulins were the most relevant independent risk factor of developing chronic cutaneous LV (aRR, 32.08); detection of HCV and increased levels of rheumatoid factor lost their significance. Arthralgia was the second factor to be considered (aRR, 8.85). Fever continued to be a protective factor by multivariable methods (aRR, 0.03). The aRRs for sex and physical activity did not reach significance. Table 4 shows the RR and 95% confidence interval of systemic vasculitic involvement for all of the factors with a significant initial association. The univariate evaluation found the following predictors of systemic vasculitic disease: elevated erythrocyte sedimentation rate, leukocytosis, thrombocytosis, increased rheumatoid factor, abdominal pain, paresthesia, positivity of HBV core antibody, fever, and toxic syndrome. Presence of painful skin lesions was a protective factor in this analysis.
When all of these factors were entered in the multivariate analysis, paresthesia was the most relevant independent risk factor for developing systemic vasculitis (aRR, 36.95). Fever also maintained its significance (aRR, 8.88). All of the laboratory variables, presence of abdominal pain, and toxic syndrome lost their influence. Presence of painful cutaneous lesions continued to be a protective factor when tested by multivariate methods (aRR, 0.05).
COMMENT
Our results reflect the diversity of manifestations of LV. Systemic involvement was documented in 20% of patients. A causal agent or an associated condition was identified in 67.2% of the patients. A careful reading of previous reports shows similar percentages. [7] [8] [9] [10] The prevalence of HCV in the Spanish population is 0.8%, and this can explain the high incidence of LV associated with HCV in our series (21.4%). In almost 47% of our patients, cutaneous LV resolved in less than 6 months, and a subgroup of patients (8%) presented with successive crops of cutaneous lesions for more than 10 years. (Exercise aggravated the cutaneous vasculitis in 30.4% of our patients. 26 ) Less than 2% of patients died of systemic vasculitis. As previously stated, the infiltrate was mainly constituted by neutrophils, and the proportion of mononuclear cells significantly correlated with duration of the lesion studied by biopsy (PϽ.001).
1,2,4,27 Predominance of infiltrating eosinophils was associated with ChurgStrauss disease in our series. We did not find a significant association between the histological variables studied and prognosis.
Direct immunofluorescence test showed vascular deposition of immunoreactants in 84.3% of the vasculitic biopsy specimens studied. Similar positive results were reported previously. 1, 7, [28] [29] [30] Destruction and removal of immunoglobulins deposited in the affected dermal vessels takes place in less than 48 hours, and direct immunofluorescence studies of vasculitic lesions older than 48 hours are frequently negative. 29 The positivity of the immunofluorescence test was inversely correlated with the duration of the lesion studied by biopsy (PϽ.001). C3 deposition persisted longer than immunoglobulins did. Unlike previous authors, 7,10,29 we found that IgA was the immunoglobulin most frequently detected. However, in only 8 patients (2 with Henoch-Schö nlein purpura with mesangial IgA deposition, 1 with alcoholic liver disease, 1 with Crohn disease, 1 with sore throat and amoxicillin intake, 1 with Churg-Strauss disease, and 2 with chronic HBV infection), IgA was not associated with IgM or IgG deposition. The finding of IgA deposition in dermal vessels is not restricted to Henoch-Schö nlein disease, and its diagnostic value is still a matter of controversy. [31] [32] [33] [34] It may also be seen in various vasculitic and nonvasculitic disorders, including chronic glomerular diseases and alcoholic liver disease. [35] [36] [37] [38] Our results suggest that in the context of LV, the finding of IgA fluorescence with additional immunoreactants (IgG, IgM) within the vessel walls has a low specificity for differentiating Henoch-Schö nlein disease. However, it can be argued that vascular, isolated IgA (or C3) staining may be characteristic of Henoch-Schö nlein disease. 1, 29, [32] [33] [34] As previously reported, we did not find a significant correlation between direct immunofluorescence results and long-term evolution of the cutaneous vasculitis or systemic involvement. 1, 7 In this study, 21% of patients had positive ANCA. Perinuclear-staining ANCA was the pattern detected in all these cases. Systemic involvement was documented in 40% of the ANCA-positive cases (microscopic polyarteritis, classic polyarteritis nodosa, Churg-Strauss disease, and mixed cryoglobulinemia), but in 60% the disorder remained limited to the skin (idiopathic LV, cryoglobulinemia related to HCV and HBV infection, and paraneoplastic vasculitis). The usefulness of ANCA when diagnosing necrotizing systemic vasculitis is well known. [39] [40] [41] [42] [43] [44] [45] However, when considering a patient with cutaneous LV, the presence of perinuclear-staining ANCA does not appear to be a specific enough marker of systemic involvement. None of our patients had cytoplasmicstaining ANCA, a highly specific test for Wegener granulomatosis, but perinuclear-staining ANCA was positive in 15% of patients with LV limited to the skin-in opposition to suggestions made in previous reports [46] [47] [48] [49] with or without associated connective-tissue disorders, such as systemic lupus erythematosus or scleroderma. 50, 51 We tested all the variables assessed in this study to identify prognostic factors in LV. The univariate analysis demonstrated a significant association between systemic vasculitic involvement and elevated erythrocyte sedimentation rate (cRR, 4.15), leukocytosis (cRR, 4.33), and thrombocytosis (cRR, 6.9). All these laboratory abnormalities are nonspecific markers of systemic inflammation. When entered in the multiple regression analysis, only erythrocyte sedimentation rate maintained a similar influence in predicting systemic involvement (aRR, 4.21), although the 95% confidence interval was 22.31 to 0.79. Analysis of other laboratory variables showed elevated levels of rheumatoid factor (cRR, 3.07) and positive HBV core antibodies (cRR, 3.41) to have a significant influence in predicting extracutaneous involvement. Both factors lost their mild univariate predictive power when entered in the multivariate model. Concerning the clinical variables, fever (cRR, 3.23), evidence of toxic syndrome (cRR, 3.07), and abdominal pain (cRR, 9.48) were also influential factors when examined individually, but when tested by multivariable techniques only fever reached statistical significance (aRR, 8.88). As expected, paresthesia was the main prognostic factor identified (aRR, 36.95), and in our study 56.3% of patients who complained of paresthesia had positive findings in the electromyogram and/or in the biopsy specimen of a peripheral nerve. The type of cutaneous lesion had no prognostic influence in our series, but patients with pain were more likely to have disease limited to the skin (aRR, 0.05; 95% confidence interval, 0.01-0.45).
It can be argued that pain is related to a more necrotic cutaneous disease, reflecting a greater deposition of circulating immune complexes in the dermis and decreased extracutaneous involvement. Age and sex were not useful predictors of systemic involvement. As af Ekenstam and Callen 8 suggested in a clinical observation, duration of cutaneous disease did not significantly increase the risk of systemic involvement. These considerations may provide some help in the management of persistent cutaneous vasculitis.
The results of our study indicate that a subgroup of patients having mixed cryoglobulinemia with arthralgia, increased rheumatoid factor level, and decreased total hemolytic complement and C4 activity has an elevated risk of having cutaneous vasculitis for several months. Most of these patients showed positive serological determinations for HCV in our series. Some authors have proved the association between chronic HCV infection and mixed cryoglobulinemia. It is likely that such persistent infection elicits and maintains the immunomediated vasculitic disorder. 15, 16 In this sense, detection of cryoglobulins was found to be the most powerful and independent risk factor of chronicity in our statitistical analysis. Contrarily, fever may select a subgroup of patients with acute disease. The existence of fever resulting from a curable infection that causes the LV may partially explain this association. Although most autoimmune or immune-mediated diseases show a preponderance of women, the influence of sex in vasculitic syndromes has not been established. Our results allow us to suggest a possible influence of sex in the chronicity of cutaneous vasculitis.
In summary, LV is seen in a heterogeneous group of patients with variable prognosis and a low mortality rate (Ͻ2%). The findings on histological examination are time dependent. The multivariate analysis of clinical and histological data found paresthesia and fever to be risk factors for systemic involvement. Painful cutaneous lesions had a protective influence. Interestingly, perinuclearstaining ANCA was not predictive of systemic vasculitis. Cryoglobulins, arthralgia, and normal temperature were the most relevant risk factors for chronic cutaneous disease in this analysis.
